Amelioration of glucose induced hemolysis of human erythrocytes by vitamin E.
Cells under aerobic condition are always threatened with the insult of reactive oxygen species, which are efficiently taken care of by the highly powerful antioxidant systems of the cell. The erythrocytes (RBCs) are constantly exposed to oxygen and oxidative stress but their metabolic activity is capable of reversing the injury under normal conditions. In vitro hemolysis of RBCs induced by 5, 10 and 20mM glucose was used as a model to study the free radical induced damage of biological membranes in hyperglycemic conditions and the protection rendered by vitamin E on the same. RBCs are susceptible to oxidative damage, peroxidation of the membrane lipids, release of hemoglobin (hemolysis) and alteration in activity of antioxidant enzymes catalase and superoxide dismutase. The glucose induced oxidative stress and the protective effect of vitamin E on cellular membrane of human RBCs manifested as inhibition of membrane peroxidation and protein oxidation and restoration of activities of superoxide dismutase and catalase, was investigated. Thiobarbituric acid reactive substances are generated from decomposition of lipid peroxides and their determination gives a reliable estimate of the amount of lipid peroxides present in the membrane. Vitamin E at 18 μg/ml (normal serum level) strongly enhanced the RBC resistance to oxidative lysis leading to only 50-55% hemolysis in 24h, whereas RBCs treated with 10 and 20mM glucose without vitamin E leads to 70-80% hemolysis in 24h. Levels of enzymic antioxidants catalase, superoxide dismutase and nonenzymic antioxidants glutathione showed restoration to normal levels in presence of vitamin E. The study shows that vitamin E can protect the erythrocyte membrane exposed to hyperglycemic conditions and so a superior antioxidant status of a diabetic patient may be helpful in retarding the progressive tissue damage seen in chronic diabetic patients.